Involvement of NMDA receptors in nicotine-mediated central control of hypotensive effects.
It is known that enrichment of glutamatergic transmission in the nucleus tractus solitarii (NTS) plays an important role in central cardiovascular regulation. Our previous study demonstrated that nicotine decreased blood pressure and heart rate in the NTS probably acting via the nicotinic acetylcholine receptors (nAChRs)-Ca²⁺-calmodulin-eNOS-NO signaling pathway. The possible relationship between glutamate and nicotine in the NTS for cardiovascular regulation is poorly understood. This study investigated the involvement of glutamate receptors in the cardiovascular effects of nicotine in the NTS. Nicotine (a non-selective nAChRs agonist), MK801 (a non-competitive NMDA receptor antagonist), APV (a competitive NMDA receptor antagonist), or NBQX (a selective AMPA receptor antagonist) was microinjected into the NTS of anesthetized Wistar-Kyoto rats. Microinjection of nicotine (1.5 pmol) into the NTS produced decreases in blood pressure and heart rate. The hypotensive and bradycardic effects of nicotine were abolished by prior administration of MK801 (1 nmol) and APV (10 nmol), but was completely restored after 60 min of recovery. In contrast, prior administration of NBQX (10 pmol) into the NTS did not alter the cardiovascular effects of nicotine. The nitrate (served as total NO) production in response to nicotine microinjection into the NTS was suppressed by prior administration of APV. These results suggest that the hypotensive and bradycardic effects of nicotine in the NTS might be mediated through NMDA receptors, and that the nAChRs-NMDA receptor-NO pathway could be involved.